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AMENDMENTS TO THE SPECIFICATION: 

Please replace paragraph [0060] with the following amended paragraph. 

[0060] Generally, the surface including the functional groups that interact with the 
compound ov e rly a support compound overlays a support forming a substrate. A wide 
variety of materials may be used as supports in the devices and methods of the present 
invention as will be apparent to those skilled in the art. Preferred supports include 
polymers and silica-containing materials such as glass and quartz. Examples of 
polymeric supports include, but are not limited to, polystyrene, polycarbonates, and 
polymethyl methacrylate. Other materials suitable for use as supports include metal 
oxides such as, but not limited to, indium oxide, tin oxide, and magnesium oxide and 
metals such as, but not limited to, gold, silver, and platinum. Still other materials that 
may be used as supports include cellulosic materials such as nitrocellulose, wood, 
paper, and cardboard, and sol-gel materials. Especially preferred supports include 
glass, quartz, and silica, and most preferred supports include glass slides, glass plates, 
and silica wafers. Preferably, such supports are cleaned prior to use. For example, 
glass slides and plates may be cleaned by treatment in "piranha solution" (70% 
H2SO4/30% H2O2) for 1 hour and then rinsed with deionized water before drying under a 
stream of nitrogen. "Piranha solution" requires care in handling as it reacts violently 
with organic compounds and should not be stored in closed containers. 

Please replace paragraph [0069] with the following amended paragraph. 

[0069] The concentration of the alkanethiol in the solution used for alkanethiol 
adsorption generally ranges from about 1 micromolar to 10 millimolar. A preferred 
concentration range is 100 micromolar to 2 millimolar, with adsorption times ranging 
from typically 2 minutes to 24 hours. A preferred adsorption time is between 1 hour and 
6 hours. Typically, preferred surfaces were prepared by contacting metallized surfaces 
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of a support with an ethanolic solution of an alkanethiol with a functional group such as 
HOOC(CH 2 )i 0 SH or a mixture of HOOC(CH 2 )i 0 SH and H 3 C(CH 2 )ioSH at a total 
alkanethiol concentration of 1 mM for a period of at least about 1 hour. Longer or 
shorter contact times may be used as long as a densely packed monolayer is obtained 
as will be apparent to those of skill in the art. Generally, the lower the concentration of 
the alkanethiol in the alkanethiol solution, the longer the metallized surface will be 
contacted with the alkanethiol solution. Conversely, the higher the concentration of the 
alkanethiol in the alkanethiol solution, th e l ong e r th e the shorter the metallized surface 
will be contacted with the alkanethiol. 

Please replace paragraph [0075] with the following amended paragraph. 

[0075] The liquid crystals of the devices, optical cells, kits and methods of the 

present invention include a moiety that interacts with the functional group of the surface. 

If present in a sample, the compound or a portion of the compound displaces the liquid 

crystal from the functional group thereby altering the orientation of the liquid crystal on 

the surface with the functional group. Depending upon the compound to be detected 

and the liquid crystal and the functional group of the surface employed in the device, 

contact of the device with a sample containing the compound may either increase or 

decrease the uniformity of the orientation of the liquid crystal. As l ong a A s long as a 

detectable change in the orientation of the liquid crystal occurs upon contact with the 

sample, the device is suitable for detecting the presence of the compound. Therefore, 

the uniformity of the orientation of the liquid crystal may also remain about the same 

prior to and after contact with the compound to be detected so long as there is a change 

in the orientation that is detectable. For example, the orientation of the liquid crystal on 

a surface prior to contact may be planar and perpendicular after contact with the 

compound. The Examples demonstrate how the choice of functional group and liquid 

crystal may alter the orientation of the liquid crystal on a surface bearing the functional 

group. For example, prior to contact with an organoamine 5CB is oriented planar and 

parallel to the direction of gold deposition on a device comprising a glass support with 
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an obliquely deposited gold surface and a SAM formed from an alkanethiol with a 
carboxylic acid functional group. On the other hand, 5CB is oriented perpendicular to 
the gold surface on a device comprising a glass support with an obliquely deposited 
gold surface and a SAM formed from an alkanethiol with a carboxylic acid functional 
group to which Cu +2 has been complexed. Therefore, suitable liquid crystals of the 
present invention are those that include a moiety that reversibly interacts with the 
functional group that interacts with the compound. 



Please replace paragraph [0078] with the following amended paragraph. 

[0078] Many types of oompound types of compounds may be detected using the 
devices, optical cells, kits, and methods of the present invention. Examples of such 
compounds include, but are not limited to, organoamines and organophosphorus 
compounds, organosulfur compounds, organonitrogen compounds in addition to 
organoamines, cyanide compounds, nitrogen oxides, carbon monoxide, heavy metals, 
ketones, alcohols, and organic acids. Examples of organoamines that may be detected 
with the devices and methods of the present invention include alkylamines such as 
primary, secondary, and tertiary amines. One group of preferred alkylamines include 
those having the formula H 2 N(CH 2 )mCH3 where m is selected from 0,1,2, 3, 4, 5, 6, 7, 
8, 9, or 10 or more preferably where m is 0 to 8, 0 to 6, or 6. Another group of preferred 
amines are biogenic amines such as, but not limited to, histamine, putrescine, and 
cadaverine. Where the compound to be detected is an amine, the functional group is 
preferably a carboxylic acid. Examples of phosphorus compounds that may be 
detected with the devices and methods of the present invention are 
organophosphonates such as, but not limited to dialkyl alkylphosphonates, such as, but 
not limited to, dimethyl methylphosphonate. Other organophosphorus compound 
tha tcompounds that may be detected include nerve agents and pesticides. The 
compound to be detected may be present in a gaseous or liquid sample or a gaseous 
sample that contains other vapors such as water, alcohols, hexanes, and/or ketones 
such as acetone. 
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Please replace paragraph [0081] with the following amended paragraph. 

[0081] Preferred methods for detecting the presence of a compound in a sample 
include convecting the sample to the surface of the liquid crystal such as with a pump. 
This allows the detection of l ow e r le v el lower levels of the compound in a sample thus 
improving the sensitivity of the device. 

Please replace paragraph [00111] with the following amended paragraph. 

[001 1 1] Whereas the results described above establish that H 2 N(CH 2 )5CH3 bound 
to a SAM formed from HOOC(CH 2 )ioSH drives an in-plane, 90° change in the azimuthal 
orientation of 5CB, these results were based on the interpretation of interference colors 
and the use of a quarter wave plate, both of which are inconvenient. Therefore, an 
optical cell was designed that provides a level of optical contrast that is sufficiently high 
so as to provide obvious reporting of the presence of bound a bound organoamine such 
as n-hexylamine to a SAM containing an alkanethiol with a functional group such as a 
carboxylic acid such as HOOC(CH2)ioSH. The fabrication of these optical cells used 
asymmetric surfaces such that the binding of Hb^ChbhChb to the carboxylic acid 
groups on the alkanethiol of the SAM resulted in the removal of a twist distortion within 
a nematic liquid crystal. 

Please replace paragraph [00122] with the following amended paragraph. 

[001 22] Although the selectivity of the SAMs was excellent at low concentrations 
of hexanes, water, and ethanol, Fina ll y, abnormally high swamping levels of non- 
specific vapors (saturated vapors) can trigger a response of the liquid crystal. For 

example, at 260,000 ppmv of hexanes (saturated vapor), an approximately 6 A increase 
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in the ellipsometric thickness of the SAM and a change in the orientation of the 
supported 5CB was observed upon exposure. 



Please replace paragraph [00141] with the following amended paragraph. 

[00141] The above results show that optical cells prepared from surfaces 
comprising metal carboxylates and 5CB provide a high level of sensitivity to dialkyl 
alkylphosphonates. The change in the orientation of 5CB induced by exposure to 
(H3CO)2P(=0)CH 3 ar e r e v e rs i b le is reversible . FIG. 15 illustrates the response of the 
orientations of 5CB, as measured through the luminance (between cross polars), for a 
nozzle spaced 3 mm from the surface of the film of 5CB and a vapor concentration of 10 
ppmv of (H3CO)2P(=0)CH3. For samples exhibiting a minimum in the luminance, 5CB 
is in its original homeotropic orientation. Upon addition of (H3CO)2P(=0)CH3 to the 
nitrogen stream at 50 seconds, the l um i nanc e i ncr e as e luminance increased from 0 to 
saturation at t=100 seconds. Upon removal of the (H 3 CO)2P(=0)CH3, the orientation of 
5CB reverted back to the preexposure orientation as observed by the minimum in the 
optical response (10 A.U. to 15 A.U.). When (H 3 CO) 2 P(=0)CH3 was reintroduced into 
the nitrogen stream, the luminance saturated over 50 seconds. 
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